Since the introduction of matrix-assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS) in routine microbiology laboratories, identification of anaerobic bacteria has become easier. These increased possibilities provide new challenges concerning analytical workup and reporting of anaerobes. In February 2015, an extensive web-based survey on pre-analytical, analytical and post-analytical procedures of anaerobic microbiology was sent to 53 Belgian, university and non-university hospital laboratories. Answers of 34 participating laboratories revealed a huge diversity in all analytical stages of anaerobic microbiology. Whether or not colony types were identified was mainly based on anatomical origin of the sample, colony morphology, and total number of different anaerobic isolates in the sample, while reporting of isolate results and performing anti-microbial susceptibility testing was mainly based on anatomical origin of the sample, number of different anaerobic isolates, and the identification of the anaerobic bacteria. These variety of workup procedures were mainly expert-based and have not been extensively clinically validated. For this reason, a standardized, clinically orientated, and feasible procedure for the workup of anaerobic cultures was developed, using MALDI-TOF MS identification, based upon literature data and existing guidelines.
Introduction
During the past decades, there has been a changing interest in anaerobic bacteria based upon the verification of their role as pathogens, efficacy of antibiotic treatment, and the elucidation of their virulence factors.
Extensive identification of anaerobic bacteria used to be time consuming or required expensive equipment such as high performance liquid chromatography, technical skills and experience (Jousimies-Somer et al., 2002) . Since the introduction of matrix-assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS), reliable, fast, inexpensive and easy identification of anaerobic bacteria suddenly became feasible for routine microbiology laboratories (Barba et al., 2014; Biswas & Rolain, 2013; Croxatto et al., 2012; Hsu & Burnham, 2014; Patel, 2015) . Through this, a theoretically unlimited amount of information on anaerobic microorganisms present in clinical samples can be gathered, posing new challenges for the microbiology laboratories. Questions about clinical relevance of different anaerobic bacteria arise. Consequently, the need to perform identification or anti-microbial susceptibility testing (AST) and to report anaerobic bacteria to the clinicians is questioned. Currently there are few guidelines suggesting feasible workup schemes for anaerobic cultures using MALDI-TOF MS identification. In 1992 , 1995 surveys regarding basic anaerobic culture and susceptibility testing methods in hospitals from the United States (Goldstein et al., 1992 (Goldstein et al., , 1995 (Goldstein et al., , 2008 . They concluded that many laboratories were performing anaerobic cultures (especially blood cultures) and AST (Goldstein et al., 1992 (Goldstein et al., , 2008 . However, culture and workup procedures were not standardized and in dire need of improvement (Goldstein et al., 1992 (Goldstein et al., , 1995 (Goldstein et al., , 2008 . In order to make anaerobic bacteriology more clinically relevant, Goldstein et al. recommend presumptive identification of important pathogens within 24 hours and AST results within 48 hours (Goldstein et al., 1992) .
This article summarized current practices of routine microbiology laboratories in Belgium regarding identification, reporting and AST of anaerobic bacteria by means of a web-based survey. Survey results were compared with recommendations of guidelines and literature. Laboratories were not questioned about basic anaerobic incubation practices like the use of indicators in jars ensuring an anaerobic environment, maximum time of oxygen exposure before incubation, reopening of jars, and the use of pre-reduced agar plates or culture medium used for primary incubation. This could be the subject of an updated web-based survey.
Material and methods
A Web-based survey with 15 multiple-choice questions on the preanalytical, analytical and post-analytical procedures in anaerobic bacteriology was sent by e-mail to 53 Belgian laboratories, in university and non-university hospitals (mean of 900 beds, range from 200 to 2000 beds). For the composition of the survey questions, CLSI guidelines (M56A; M11-A8; M100-S25), the Wadsworth-KTL Anaerobic Bacteriology Manual and the Manual of Clinical Microbiology were consulted (Clinical and Laboratory Standards Institute, 2012 Jousimies-Somer et al., 2002; Versalovic et al., 2011) .
Relevant literature was identified using the MeSH Database on the PubMed website. The search terms used were: "Clinical anaerobic microbiology", "Anaerobic bacteria and clinical relevance", "Workup anaerobic microbiology", "Anaerobic infections and clinical relevance", "Anaerobic bacteria and susceptibility", "Anaerobic infections and management", "Anaerobic bacteria and virulence", "Anaerobic bacteria and anti-microbial susceptibility testing", "Anaerobic infections and outcome". Additionally "PubMed Clinical Queries" were used (from 1966; http://www.ncbi. nlm.nih.gov/entrez/query.fcgi: Systematic Reviews; Clinical Queries using Research Methodology Filters). UpToDate Online version 23.3 (2015) was checked for these terms: "Anaerobic infections", "Anaerobic microbiology". Following reference works and handbooks were consulted: Clinical Microbiology Procedures Handbook -Section 4 Anaerobic Bacteriology (referred to as 'Garcia') (Garcia & Hall, 2010) , Wadsworth-KTL Anaerobic Bacteriology Manual (referred to as 'Wadsworth') (Jousimies-Somer et al., 2002) and the Manual of Clinical Microbiology (Referred to as 'Versalovic') (Versalovic et al., 2011) .
Results
Overall, 34 laboratories participated in this survey: five university and 29 non-university laboratories. The other 19 laboratories did not answer the invitation e-mail and did not participate. All responding laboratories had facilities (anaerobic jars, cabinets) to culture and isolate anaerobic bacteria. Results of the seven most relevant questions are discussed in detail. Results of the other questions are presented in the appendices section (Figs A.1-A.5 and Tables A.1-A.2).
Which samples are accepted/rejected for culture of anaerobic bacteria?
All participating laboratories performed anaerobic culture on certain sample types while others were refused (Table 1) .
Does your laboratory use specific anaerobic collection or transport media?
Most participating laboratories (65%) did not use defined collection or transport media for anaerobes. A combination of Amies swab systems, syringes or anaerobic blood culture bottles was used in some laboratories (29%). Only a few laboratories used specific tubes, vials or jars containing a pre-reduced transport medium with reducing agents (6%). A swab in liquid Amies medium was the most used transport medium for anaerobic samples (21%).
3.3.
What is the current rationale in your laboratory for identifying, reporting and AST of anaerobic bacteria?
The decision whether a colony on an anaerobic culture medium should be identified, reported or tested for susceptibility was mainly based on anatomical origin of the sample (normally sterile body sites) and the number of anaerobic isolates (up to 2 anaerobic isolates). Colony morphology played an important role in the decision whether anaerobic growth should be identified. The kind of isolated anaerobic bacteria (Bacteroides fragilis group, other Gram-negative anaerobic bacteria and histotoxic Clostridium spp.) was also decisive for reporting and performing AST (Tables 2-4).
Which identification method is used for anaerobic bacteria in your laboratory?
In this survey 68% of the laboratories used MALDI-TOF MS technology for routine identification of anaerobic isolates. Only 31% of the laboratories had access to 16S rRNA gene sequencing and none of them used this method for routine identification of anaerobes. Nearly all laboratories (91%) used Gram staining for presumptive identification of anaerobic bacteria and in a single laboratory (3%) this was the only identification method for anaerobes. Most laboratories used selective/ differential agars (63%) or biochemical identification techniques (57%) but these methods were rarely used for routine identification (6% and 23%, respectively) ( Fig. 1) . First of all, only samples from body sites where anaerobes are considered as potential pathogens should be accepted for anaerobic culture. Anaerobic culture requested on samples mentioned in Table 5 should not be performed since these samples harbor non-relevant, endogenous colonizing anaerobic bacteria (Garcia & Hall, 2010) . Using current identification methods it is impossible to distinguish colonizing from infectious anaerobic bacteria in irrelevant or poor quality samples.
Secondly, samples should be collected in an appropriate recipient. Aspirates collected with needle and syringe, surgically obtained tissues and biopsies are considered as most suitable specimens for the culture of anaerobic bacteria. Only if no suitable sample type can be obtained (e.g. animal bite wounds involving a small puncture and abscess), swabs can be accepted. Swabs absorb small sample volumes and many organisms tend to adhere to the fibers, reducing the probability that pathogenic and relevant anaerobic species are cultured (Clinical and Laboratory Standards Institute, 2014; Garcia & Hall, 2010; Jousimies-Somer et al., 2002) . Furthermore, swabbing wounds, ulcers or mucous membranes increases the recovery of non-relevant normal microbiota (Dowd et al., 2008a (Dowd et al., ,2008b Garcia & Hall, 2010; Jousimies-Somer et al., 2002; Kessler et al., 2006) . Inappropriate but irreplaceable specimens (e.g. swabs taken during surgery or from fully drained abscesses) should be processed with a comment on the laboratory report, warning of incorrect collection or transportation (Clinical and Laboratory Standards Institute, 2014; Rosenblatt, 1997) .
Survey results revealed that most laboratories are aware of these guideline as they all accepted blood, deep wound aspirates/biopsies and sterile fluids (pleural, ascites and abdominal) for anaerobic culture. Only a minority (≤10%) would reject sinus aspirates, deep wound swabs, joint fluids and cerebrospinal fluids for culture of anaerobes. Most laboratories (≥50%) correctly rejected bronchial aspirates, sputum, nasopharyngeal swabs, urine, vaginal and cervical swabs, catheter tips and superficial wound swabs for anaerobic culture.
Does your laboratory use specific anaerobic collection or transport media?
In this survey only a few laboratories used specific collection or transport media for anaerobic samples. Laboratories not using specific media should be aware of conditions increasing oxygen exposure and shortening maximum transportation time of anaerobic samples (Imlay, 2002; Thomas & Eleazer, 2003) . Sample volume, recipient and type determine the maximum transportation time (Garcia & Hall, 2010) . Anaerobic bacteria survive for 2-3 hours in large aspirated volumes (N2 mL, transported in a closed syringe) and in large lumps of tissue (transported in a nonspecific sterile container). Anaerobic bacteria survive only for one hour in dry swabs, small aspirated volumes or small lumps of tissue (Garcia & Hall, 2010) . Although not recognized as a specific transport medium for anaerobic culture samples in official guidelines (Garcia & Hall, 2010; Jousimies-Somer et al., 2002) , there is sufficient evidence that liquid Amies medium is suitable for short-term (4-6 hours) transportation of material containing anaerobic bacteria (Citron et al., 2000; Morosini et al., 2006; Van Horn et al., 1998 , 1999 , 2008 . Fastidious bacteria and low numbers of anaerobic bacteria might be missed after longer storage and transport of swabs in liquid Amies medium (Citron et al., 2000; Morosini et al., 2006; Van Horn et al., 2008) . All samples in specific anaerobic transport media can be accepted for anaerobic culture with reliable results even after a delay of 8-24 h (Clinical and Laboratory Standards Institute, 2012). If clinicians insist on culturing samples with exceeded transportation time, a comment should be included regarding transport delay on the final culture report (Clinical and Laboratory Standards Institute, 2012). All laboratories should introduce rejection criteria based on maximum transportation time. Since it is difficult to monitor time between sampling and delivery in the laboratory, only a few laboratories use rejection criteria based on transportation time (Fig. A.1) . (Table 3) 13 (38) 14 (41) 10 (29) Kind of anaerobic bacteria (Table 4) 0 ( −) 14 (41) 13 (38) Colony morphology 13 (38) 0 (−) 0 ( −) Always 1 (3) 10 (29) 6 (18) Ratio (an)aerobic isolates 6 (18) 6 (18) 4 (12) Other 3 (9) 3 (9) 3 (9) Never 0 (−) 0 ( −) 4 (12) The rationale for identification, reporting and AST of anaerobic bacteria varied between the participating laboratories. Some guidelines and articles suggested a limited identification policy for anaerobes based on either the clinical context or the number of different isolated anaerobic bacteria. We are not aware of guidelines regarding reporting strategies of anaerobic culture results, so we considered all strategies mentioned in our survey as expert-based.
Anaerobic cultures from serious infections such as central nervous system, ocular, serious pulmonary or soft tissue infections, liver abscesses, osteomyelitis, and infections in any normally sterile body site require a complete workup, independent of the number of different cultivated bacteria (Citron & Appelbaum, 1993) . According to Cumitech guidelines the identification extent depends on the clinical situation. More specifically, bacteremia, tubo-ovarian and lung abscesses, serious skin, soft tissue, bone and joint infections and every infection not responding to antimicrobial therapy require full identification of all anaerobic colony types (Rodloff et al., 1991) . If only strict anaerobic bacteria are grown from clinical samples, a complete identification is warranted (Citron & Appelbaum, 1993; Clinical and Laboratory Standards Institute, 2014; Garcia & Hall, 2010; Jousimies-Somer et al., 2002) . In accordance with guidelines and literature, sample origin seemed to be the most important element for identifying and reporting anaerobic bacteria in this survey. Most laboratories mentioned that a more extensive work-up is used if samples originated from normally sterile body sites.
If a mixed aerobic/anaerobic flora is likely to cause the infection, some claim full identification is not necessary (Citron & Appelbaum, 1993; Garcia & Hall, 2010; Van Horn et al., 2008) and the extent of isolation and identification should depend on the diversity of growth. If five or more anaerobic colony types appear to be present (including facultative organisms), no clinical benefit in identifying individual isolates exists and mixed flora may be reported (Rosenblatt, 1997) . Although no guideline supports this rationale, thirteen and fourteen questioned laboratories were restrictive in identifying and reporting more than two strictly anaerobic isolates, respectively. This approach may overlook the fact that all organisms grown from a relevant and qualitative specimen may be involved in the infection and some can be resistant to anti-microbial agents. Because many anaerobic infections from non-sterile sites are poly-microbial and bacterial constituents may act synergistically, identification of all colony types is advised by some experts (Clinical and Laboratory Standards Institute, 2014) .
Fourteen questioned clinical microbiologists were guided by identified anaerobic genus or species in reporting or performing AST. They recognized the difference in virulence and resistance patterns of anaerobic bacteria. Gram-negative anaerobic bacteria, especially Bacteroides fragilis group and histotoxic Clostridium spp. were most often reported and tested for susceptibility. We concluded that the aspect of virulence and potential antimicrobial resistance should be incorporated in our clinically orientated and evidence-based workup scheme.
After an extensive literature review only three reasons were found, justifying isolation, identification and reportage of anaerobic bacteria. Reported and fully identified anaerobic bacteria can give information about the primary site of infection (Section 4.3.1), they can exhibit exceptional virulence (Section 4.3.2) or they can already predict possible anti-microbial resistance (Section 4.3.3).
Which anaerobic bacteria give information about the primary site of infection?
There are few specific clinical conditions or syndromes caused by anaerobic bacteria. Clostridium difficile associated colitis is always caused by Clostridium difficile, which can be detected from faeces (Clinical and Laboratory Standards Institute, 2014; Garcia & Hall, 2010; Jousimies-Somer et al., 2002) . Actinomycosis can be caused by several Actinomyces spp., isolated from tissue/biopsy or aspirated pus. The isolation and identification of Actinomyces spp. from mucosa, where these bacteria are normal inhabitants, is of no clinical significance in most cases. Exceptions are the presence of sulfur granules or a typical clinical syndrome, highlighting the importance of relevant clinical information and a correct interpretation of microbiological investigations in combination with histological analysis (Garcia & Hall, 2010; Valour et al., 2014) . Spontaneous or traumatic clostridial myonecrosis is caused by histotoxic Clostridium spp. such as Clostridium perfringens, Clostridium histolyticum, Clostridium novyi, Clostridium septicum, Clostridium fallax, Clostridium bifermentas, or Clostridium sordellii. Diagnosis can be made by the isolation of these bacteria from tissue samples (Brook, 2008; Garcia & Hall, 2010; Rodloff et al., 1991) . In Lemierre syndrome Fusobacterium necrophorum is the most prevalent etiological bacteria. Other causative Fusobacteria include Fusobacterium nucleatum, Fusobacterium gonidiaformans and Fusobacterium varium. (Garcia & Hall, 2010; Karkos et al., 2009) . Samples for Lemierre syndrome diagnosis are blood cultures and aspirates from peritonsillar abscesses. Tetanus is caused by Clostridium tetani, and although the bacteria can sometimes be cultured from wound tissue or aspirates, the diagnosis is mainly based upon clinical presentation (Clinical and Laboratory Standards Institute, 2014; Garcia & Hall, 2010; Jousimies-Somer et al., 2002) . Isolation of Clostridium botulinum and detection of toxins from faeces, wound tissue or aspirates or suspected food is necessary for a definitive diagnosis of botulism but is mostly performed in specialized reference laboratories (Clinical and Laboratory Standards Institute, 2014; Garcia & Hall, 2010; Jousimies-Somer et al., 2002) .
In nearly all cases, detection of any anaerobic bacteria from sterile body fluids (blood, cerebrospinal, pleural, ascites, joint fluid) can be (Citron & Appelbaum, 1993; Clinical and Laboratory Standards Institute, 2014) .
Sometimes, the isolation of specific anaerobic bacteria can be indicative of underlying medical problems. For example, presence of a lung abscess can be indicative for an underlying bronchogenic malignancy (Pohlson et al., 1985) , a sepsis with Clostridium spp. (especially Clostridium septicum) can be associated with colon malignancy (Rechner et al., 2001) and bacteremia with Gram-negative anaerobic bacilli is common in patients with solid tumors of the gastro-intestinal or urogenital tract. Felner and Dowell reported that 23% of patients with Bacteroides fragilis group, Fusobacterium spp. or Prevotella spp. bacteremia had a malignancy as a predisposing factor (e.g. adenocarcinoma of the colon, uterine or cervical tumors) (Felner, 1971) . A brain abscess can develop due to an underlying dental infection (Schuman & Turner, 1994) . Overall the gastrointestinal tract (49%), female genital tract (20%), throat (11%), skin and soft tissue (9%) and lower respiratory tract (6%) are described as the main anatomic foci of anaerobic bacteremia (Goldstein, 1996) .
Isolated anaerobic bacteria are often a reflection of the endogenous flora near the infectious site, especially if there still is an anatomical connection but also for secluded abscesses (Brook, 2002) . From skin and subcutaneous wounds and abscesses one can expect to isolate Bacteroides fragilis group (rectal area), Prevotella spp. and Porphyromonas spp. (oral area). Deep head and neck abscesses mainly harvest Prevotella spp., Porphyromonas spp., Fusobacterium spp. and Gram-positive cocci (especially Finegoldia magna, Parvimonas micra and Peptoniphilus harei). From abdominal abscesses Bacteroides fragilis group, Clostridium spp. and Gram-positive cocci are the most frequent isolates anaerobic bacteria while in pelvic abscesses Prevotella spp. and Bacteroides spp. are the dominant genera (Brook, 2002 (Brook, , 2008 .
Which anaerobic bacteria have exceptional virulence?
The major virulence factors of anaerobes are summarized in Table 6 . For anaerobic Gram-negative bacilli, two studies tried to extrapolate mice model findings to human infections (Brook, 1986; Brook & Gober, 1983; Brook et al., 1992) . Conclusions of these studied highlighted the importance of encapsulated anaerobic organisms in acute and chronic infections.
The pathogenicity of anaerobic cocci in human infections is not clear. Although most infections involving anaerobic cocci are poly-microbial, there are several reports of infections with just one species (e.g. Finegoldia magna, Peptostreptococcus anaerobius, Peptoniphilus asaccharolyticus, Peptoniphilus harei, Peptoniphilus indolicus, Parvimonas micra, Anaerococcus vaginalis) which may suggest some are more virulent then others. Finegoldia magna is considered as the most virulent among Gram-positive cocci and is frequently isolated in pure culture from various infections (Garcia & Hall, 2010) . Anaerobic Gramnegative cocci rarely seem to cause infections (Versalovic et al., 2011) .
Virulence factors and human pathogenicity of non-sporulating Grampositive bacilli are not studied thoroughly. Non-sporulating Gram-positive bacilli are usually isolated as part of a poly-microbial flora from many different infections. Only for some Actinomyces spp. (Actinomyces israelli, Actinomyces gerencseriae and Actinomyces graevenitzii), isolated in pure culture from proven actinomycosis, evidence about virulence exists (Versalovic et al., 2011) .
Which anaerobic bacteria can be resistant to anti-microbial agents?
Periodic monitoring of regional and institutional resistance trends of clinically relevant anaerobic bacteria is recommended, to guide empirical therapy (Clinical and Laboratory Standards Institute, 2012). Wybo et al. recently published the fourth Belgian multicenter survey of antibiotic susceptibility of anaerobic bacteria (Wybo et al., 2014) . This survey concludes that resistance is observed in all anaerobic species but especially in Bacteroides spp. and Parabacteroides spp. Amoxicillin-clavulanic acid, piperacillin-tazobactam, meropenem and metronidazole maintain a good activity against most anaerobes and remain suitable for empirical use. Anaerobic bacteria show increasing resistance to penicillin, clindamycin and moxifloxacin thus empirical use of these agents should be discouraged.
Four indications for anaerobic AST are suggested by CLSI guidelines (Clinical and Laboratory Standards Institute, 2012, 2015) . Firstly there might be an elevated resistance rate of particular organisms for certain antibiotics. In Belgium Bacteroides fragilis and Bacteroides non-fragilis group should be tested because of unpredictable susceptibility (Boyanova et al., 2015; Wybo et al., 2014) . Secondly, persistent infection despite adequate treatment with an appropriate therapeutic regimen is a reason for AST. This strategy does not seem necessary for clinical laboratories, since all clinical isolates should be stored anaerobically for possible future AST. In case of persistent infection, clinicians should collect new qualitative samples for isolation, identification and AST of anaerobes. Thirdly, AST can be performed to assess empirical antibiotic therapy. Finally, infections requiring long-term therapy like brain abscesses, endocarditis, osteomyelitis, joint infection, infections of prosthetic devices, vascular grafts and bacteremia demand AST of all anaerobic isolates. Anaerobic isolates from normally sterile body sites should be tested unless they are believed to be contaminants. Brook et al. and Schuetz et al. also recommend AST of anaerobic pure cultures and all highly virulent strains like Prevotella spp., Fusobacterium spp., Clostridium spp., Bilophila wadsworthensis and Sutterella wadsworthensis (Brook et al., 2013) .
Which identification method is used for anaerobic bacteria?
MALDI-TOF MS is proven to be accurate and utile for routine identification of many anaerobic bacteria (Barba et al., 2014; Biswas & Rolain, 2013; Citron, 2012; Croxatto et al., 2012; Hsu & Burnham, 2014; Patel, 2015) . Obviously, quality and size of the identification database will influence the performance of MALDI-TOF MS-based identifications. A review by Biswas et al. demonstrated the accuracy of MALDI-TOF MS-based identification of bacteria that are difficult to culture, including many anaerobic bacteria (Biswas & Rolain, 2013) . (Versalovic et al., 2011; Hofstad, 1992) Superoxide dismutase Aero-tolerance Most anaerobic bacteria (Versalovic et al., 2011; Hofstad, 1992 ) Hyaluronidase, collagenase, fibrinolysis
Invasion of tissue F. magna and other Gram-positive cocci, anaerobic Gram-negative bacilli, Clostridium spp. (Versalovic et al., 2011; Hofstad, 1992) Immunoglobulin proteases Evasion or inactivation of cellular or humoral immunity B. fragilis and other anaerobic Gram-negative bacteria (Hofstad, 1992) Mutual enhancement of growth Synergy (mechanism unclear) Especially P. aeruginosa or S. aureus with anaerobic cocci or Gram-negative bacilli (Brook et al., 1984) Capsule formation Higher virulence (mechanism unclear) Bacteroides spp., Prevotella spp., Porphyromonas spp., Fusobacterium spp., Clostridium spp., F. magna and other anaerobic Gram-positive cocci (Brook & Walker, 1983) Toxins Neuro-, histo-or cytotoxic Various Clostridium spp. (Versalovic et al., 2011; Rodloff et al., 1991) MALDI-TOF MS clearly is the method of choice for routine identification of anaerobic isolates in most questioned laboratories. There were no labs using 16S rRNA gene sequencing as routine identification method. Possibly, this complex method is difficult to implement in identification and work-up schemes. Gram staining remains a cornerstone in presumptive identification of anaerobic bacteria. Diverse selective/differential agars and biochemical techniques were available in laboratories but were not used for routine identification.
Towards a clinically orientated and feasible workup for anaerobes
Based upon discussed literature and guidelines, we present a clinical and evidence-based workup scheme using MALDI-TOF MS identification for anaerobes (Fig. 2) . Guarding sample quality and relevance remains fundamental even if advanced identification methods like MALDI-TOF MS are used. Inadequate samples give rise to incorrect and misleading anaerobic culturing results, potentially leading to inefficient therapy. However, there are no studies evaluating the clinical impact of incorrect anaerobic culture results. A limited workup based on the diversity of aerobic and/or anaerobic colony types seems no longer justified when identification by MALDI-TOF MS is available and all colony types suspicious for being strictly anaerobic bacteria should be identified. The rationale for reporting anaerobic isolates is threefold. Firstly all isolated and identified anaerobic bacteria from serious infections should be reported. Secondly, pathognomonic anaerobic bacteria should be reported from typical anaerobic syndromes. Finally, if the sample does not originate from a serious infection or a typical anaerobic syndrome, only highly virulent anaerobes with(out) unpredictable susceptibility should be reported. In this case, all other anaerobic isolates can be reported as low-virulent anaerobic flora with predictable susceptibility. AST should be performed of all reported anaerobic species from serious infections or typical anaerobic syndromes. In all other cases AST should only be performed from anaerobic Gram-negative bacilli and anaerobes isolated in pure culture. If no AST is performed, anti-microbial therapy should be based on local resistance data and epidemiology of anaerobes. However, this information is not always available when guidelines for anaerobic culturing and AST are not followed by national or local authorities (Goldstein et al., 1992 (Goldstein et al., , 2008 . Implementation of a uniform and evidence-based workup scheme for anaerobic cultures could result in a more efficient and clinical relevant microbiology. However, the real clinical impact should be the subject of further research. The suggested scheme only highlights the foundations of a proper workup and should be customized for each laboratory, considering technical expertise, available resources, budget constraints, and clinical needs. Workup schemes should also be updated if there is new evidence of virulence or resistance in certain anaerobic species. Although MALDI-TOF MS identification is centralized in our workup scheme, laboratories can use Fig. 2 as a general procedure, using other identification methods for anaerobic bacteria.
Conclusions
Currently there is no consensus regarding anaerobic microbiology practices in Belgium. In this laboratory survey, we observed different identification and reporting strategies for anaerobic bacteria. Whether or not colony types were identified was mainly based on anatomical origin of the sample, colony morphology and total number of different anaerobic isolates in the sample, while reporting of isolate results and performance of AST mainly was based on anatomical origin of the sample, number of different anaerobic isolates and the identification of the anaerobic bacteria. Organizations like the ESCMID Study Group for Anaerobic Infections are trying to harmonize European practices in anaerobic microbiology, centralizing MALDI-TOF MS-based bacterial identifications in their workup schemes.
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